Introduction {#sec1}
============

Pseudoaneurysms (false aneurysms) are commonly described as a result of arterial injury. The aneurysm develops secondary to partial disruption of the arterial wall by traumatic or iatrogenic injury. Pseudoaneurysms are frequently described as a complication of arterial catheterization of the femoral and radial artery. Ultrasound guided percutaneous thrombin injection for the management of femoral pseudoaneurysms is shown to be an effective, safe, and time and money saving procedure.[@bib1]

Traumatic injuries to the hand occur frequently. Despite the high incidence of hand trauma, a pseudoaneurysm of the deep palmar arch is very rare. Conventional treatment consists of surgical resection of the pseudoaneurysm with or without bypass surgery. Ultrasound guided percutaneous thrombin injection has not previously been described as a treatment option for pseudoaneurysms of the deep palmar arch. This case report shows that ultrasound guided percutaneous thrombin injection is a safe and effective treatment for pseudoaneurysms of the deep palmar arch.

Report {#sec2}
======

A 33 year old man was referred to the emergency department (ED) with a swollen, painful hand. Four weeks earlier the right handed patient had penetrated his left hand in the thenar eminence with a screwdriver. Plain radiographic images showed no evidence of foreign body, injury to the bones, or any other abnormalities due to the injury. The patient was treated conservatively by the general practitioner (GP). The tumor and hematoma persisted and the GP started amoxicillin/clavulanic acid as a treatment for possible infection. The patient\'s hand did not improve clinically. A pulsatile tumor developed on the dorsum of the hand between the first and second metacarpal bones. Full physical examination at the ED showed no signs of infection. Physical examination showed adequate vascularization of the digits. The radial and ulnar pulses were patent and considered normal.

Ultrasonography revealed a pseudoaneurysm (false aneurysm) with a diameter of 25 mm and with a short and broad neck of 5 mm. Magnetic resonance angiography (MRA) imaging revealed an aneurysm arising from the deep palmar arch of the ulnar artery ([Fig. 1](#fig1){ref-type="fig"}). Digital subtraction angiography (DSA) was performed, which showed that the aneurysm was vascularized from the deep palmar arch ([Fig. 2](#fig2){ref-type="fig"}). The deep palmar arch showed an incomplete variant. The radial part of the incomplete arch was vascularized from a branch originating from the radial artery and the ulnar part by a branch from the metacarpal artery (from the third and fourth finger). The pseudoaneurysm was located at the distal part of the ulnar arch.Figure 1Magnetic resonance angiography reveals that the pseudoaneurysm arises from the deep palmar arch (originated from the ulnar artery).Figure 2Digital subtraction angiography showing the pseudoaneurysm being vascularized from the deep palmar arch. The deep palmar arch is an anatomically incomplete variant: the radial part of the incomplete arch is vascularized from a branch originating from the radial artery and the ulnar part by a branch from the metacarpal artery (from the third and fourth finger).

Supplementary data related to this article can be found online at [http://dx.doi.org/10.1016/j.ejvssr.2016.03.002](10.1016/j.ejvssr.2016.03.002){#intref0010}

The following are the Supplementary data related to this article: Video 1Magnetic resonance angiography images reveal that the pseudoaneurysm arises from the deep palmar arch (originated from the ulnar artery).Video 2Digital subtraction angiography images showing the pseudoaneurysm being supplied from the deep palmar arch. The deep palmar arch is an anatomically incomplete variant: the radial part of the incomplete arch is vascularized from a branch originating from the radial artery and the ulnar part by a branch from the metacarpal artery (from the third and fourth finger).

Selective embolization was not feasible, considering the anatomical variation of the deep palmar arch. Ultrasound guided percutaneous thrombin injection resulted in a completely clotted pseudoaneurysm. The thrombin injection resulted in decreased swelling of the hand. The digits were considered well vascularized. No signs of distal embolization were found. After 3 weeks, ultrasonography showed that the size of the aneurysm had diminished.

Discussion {#sec3}
==========

Pseudoaneurysms form when the arterial wall is damaged, resulting in blood flow out of the artery and into the surrounding tissue with a connection from the artery to the newly formed cavity. Organization of the hematoma results in the formation of a cavity with a thin intimal layer. Compared with the native vessel, the pseudoaneurysm is more susceptible to rupture, although rupture is uncommon.[@bib2]

Pseudoaneurysms of the deep palmar arch are infrequently diagnosed and described in literature. Patients complain about a painful pulsatile mass at the location of the previous injury. The pseudoaneurysm compresses the surrounding tissue and nerve compression can be observed. Other complications of pseudoaneurysms are arterial occlusion, destruction of the surrounding tissue and abscess formation.[@bib3] Ultrasonography can diagnose a pseudoaneurysm in most cases.[@bib3]

Current medical literature describes surgery as the preferred treatment option. Arteries were repaired or resected, with or without performing bypass surgery.[@bib2], [@bib3], [@bib4], [@bib5]

Ultrasound guided thrombin injection is found to be an effective, time saving, and safe procedure in the treatment of pseudoaneurysms of the femoral artery.[@bib1]

Once the needle is in position, the injection of thrombin should be performed with continuous ultrasound monitoring while the thrombin is slowly injected into the aneurysm sac. Flow in the pseudoaneurysm is monitored, and the neck and underlying artery must be carefully avoided. Formation of thrombus generally occurs within seconds. Thrombin injection into an artery or vein should be avoided at all times.

In this case, MRA and DSA were used in addition to ultrasonography to image the anatomy of the pseudoaneurysm and the deep palmar arch.

Thrombin injection should be avoided as treatment in the case of an arteriovenous fistula, non-visualized pseudoaneurysm neck, or a wide neck.

This case report illustrates that a pseudoaneurysm of the deep palmar arch can be treated safely and effectively by ultrasound guided percutaneous thrombin injection.

Conclusion {#sec4}
==========

Ultrasound guided percutaneous thrombin injection is a safe alternative option in the treatment of deep palmar arch pseudoaneurysms.
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